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OPTICS AND SPECTROSCOPY 


OPTICAL-MEMORY PROPERTIES OF TABLE SALT 
Riga SOVETSKAYA LATVIYA in Russian 6 May 79 p 2 


[Article by S. Shpungin, LATINFORMA Correspondent: “The ‘Memory’ of Table 
Salt: Report From a Research Laboratory"™] 


[Text] It turns out that table salt is not just a gastronomic product but 
also a valuable optical material This can be readily ascertained by a visit 
to a laboratory of the Institute of Physics, Latvian SSR Academy of Sciences. 
There we were shown a large variety of tiny crystals of sodium chloride dis- 
playing astonishing properties. When one of them was placed in the beam of 
a laser, the screen showed a man’s portrait. Other images appeared next: 

a Ssamovar, a telephone, a desk lamp, a book. The “picutres" followed one 
another each time the angle of incidence of the concentrated beam of light 
changed. 


Table salt acquires optical memory after special processing which stimu- 
lates electron processes and produces sensitivity to the action of light. 
Experiments of this kind are conducted on a broader scale with other similar 
substances belonging to the class of alkali-halide crystals. The staff of 
the institute proposed a method for introducing information into such cry- 
Stals. The recording and its reproduction is assured by the laser bean. 
Reliability of the recording of an image is assured by heating the material. 
Incidentally, raising the temperature still further serves to erase the 
"photographs" and make new ones. 


The experiments of Latvian physicists are based on deep theoretical re- 
search. They have led to the discovery of certain common patterns of 
interaction between light and matter, whether it be alkali-halide crystals, 
dielectrics, semiconductors, vitreous compounds, or magnetic materials. 

The scientists’ conclusions are of major interest to optoelectronics, a 
newly developing domain of science. 


The deputy director of the institute, corresponding member of the Latvian 
SSR Academy of Sciences Kurt Kurtovich Shvarts, comments: "A major problem 
is that of finding substitutes for photographic materials containing scarce 
Silver and requiring chemical developing. Research in this direction is 
currently under way in laboratories of many countries and unlocking 
alluring vistas. 
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Crystals and Semiconductors 


USSR 


FIELD-ION MICROSCOPIC INVESTIGATION OF COLLECTIVE FIELD EVAPORATION 
OF TUNGSTEN ATOMS 


Moscow ZHURNAL EKSPEPIMENTAL'NOY I T&ORETICHESKOY FIZIKI in Russian 
Vol 76 No 4, 79 pp 1.69-1315 manuscript received 10 Aug 78 


MIKHAYLOVSKIY, I. M., DRANOVA, ZH, I,, KSENOFONTOV, V, A, and KUL'KO, 
V. B., Khar'kov Physico-Technical Institute, UkrSSR Academy of Sciences 


[Abstract] Field-ion microscopic analysis of the linetics of low-tempera- 
ture evaporation of metals in electric fields provides data on the 
electronic structure of metals, the dynamics of surface atoms, and the 
effect of various physical processes in strong electric fields on the 
formation of field-ion image, Since the field evaporation of atoms with 
close-packed planes results in a sharp increase in evaporation rate once 
some critical size of the atomic complex is reached, the mechanism of this 
effect is explored by investigating the kinetics of the evaporation of 
tungsten atoms from the 4110} plane by meang of an atom field within a 
broad range of evaporation rates (10-4-107 A.sec-1). To this end, tungsten 
specimens were charged with an electric field by means of a DC voltage 
(5-39 kv) source and a series-connected pulse generator (2-10°7-2-10°5 + 
in duration and 0-10 kv in amplitude), The temperature range of the 
experiments was 21-180 K, At <110 K the mean rate of desorption of atoms 
from the q1l0? planes increased by more than two orders of magnitude 

while at the same time the dimensions of the atomic complexes diminished, 
It was found that at 110 K collective desorption turns into atom-by-atom 
desorption, The collective desorption effect is associated with displace- 
ment of the effective electronic surface owing to the increase in the 
electron density gradient with decreasing dimensions of atomic complexes, 
Figures 5; references 17: 7 Russian, 10 Western, 





Lasers and Masers 


USSR 


ISOLJPICALLY SELECTIVE PKOTODISSOCIATION OF CF2I MOLECULES IN THE PRESENCE 
OF MANY-PHOTON VIBRATIONAL AND SUBSEQUENT ELECTRON EXCITATION BY LASER 
RAD LATION 


Moscow ZHURNA], EKSPERIMENTAL "NOY I TEORETICHESKOY FIZIKI in Russian 
Vol 76 No 4, 19 pp 1281-1292 manuscript received 16 Nov 78 


KNYAZEV, IL, N,, KUDRYAVISEV, YU, A,, KUZ'MINA, N, P, and LETOKHOV, V, S., 
institute of Spectroscopy, USSR Academy of Sciences 


[Abstract] At present techniques of selective influencing of atoms and 
molecules by means of laser radiation, based chiefly on successive 
multistage excitation of quantum states, are intensively investigated, 
For molecuies two approaches are applied: 1) excitation of electron 
State vio an intermediate vibrational state by means of combined IR and 
UV laser radiation; and 2) direct excitation of higher vibrational states 
up to the dissociation limit. This paper deals with an intermediate case 
consisting in many-photon vibrational excitation of molecules below the 
dissociation limit with subsequent excitation to an electronic state, 

The value of this approach consists in that, first, the limit of UV 
absorption is markedly displaced toward the red side, thus assuring 
greater selectiveness of the process of separation of isotopes; and, 
second, there is no need to excite molecules only by IR radiation up to 
the dissociation limit and hence less powerful sources of IR radiation 
can be used, On using the CF3I molecule as an example it is shown that 
UV absorption in a vibrationally excited molecule is satisfactorily 
explained by the model of complete redistribution of absorbed energy in 
all vibrational states with a roughly exponential population distribution, 
The fact that a definite vibration manifests itself in UV absorp on 
warrants organizing experiments to determine the time of the intermodal 
energy transfer, This question is highly important to understanding the 
process of the collisionless dissociation of molecules in the field of 
an IR laser, The selective effect of successive IR-UV excitation on 
molecules, which assures separation of isotopes, can be utilized for 
molecules with absorption regions beyond the power range of existing 

IR lasers since successive IR-UV excitation serves to reduce the energy 
density of IR radiation, The application of this method to the separation 
ot the isotopes of heavy elements is promising. Figures 10; references 
23: 14 Russian, 9 Western, 





USSR 
PROPAGATION OF LNTENSE LASER RADIATION i ' ABSORBING MEDIA 


Moscow ZHURNAL EKSPERIMENTAL "NOY TEORETICHESKOY FIZIKI in Russian Vol 76 
No 4, 79 pp 1198-1211 manuscript received 25 Nov 768 


VEDENOV, A, A, and MARKIN, O, A,, Institute of Atomic Energy imeni 1. V. 
Kurchatov 


Abstract] The propagation of powerful laser pulses in quiescent and moving 
media in the presence of absorption is considered, in cases in which 
electrostri:tion and the Kerr effect are mot important. A corresponding 
System of equations is derived, The varistion in the intensity profile 

and phase front of the pulse during propagation is determined, Conditions 
for the existence of point focus in a moving medium (in the presence of 
wind) are derived, it is shown that even for extremely powerful laser 
beams the convective motion of the medium due to heating can be disregarded 
in comparison with the conventional rates of motion of the medium (wind 
speeds), Formulas for the minimum radius of 4 parabolic axisymmetric beam 
ate presented and are found to be in agreement with the exact numerical 
solution obtained with the aid of a computer, Figures 7; references 9: 

5 Russian, 1 Western, 


USSR UDC 621 .373:535(206,1)4+535 345.6 


CALCULATION AND EXPERIM:NTAL TESTING OF EFFECTIVE APPLICATION OF 
LUMINESCENT FILTERS IN NEODYMIUM GLASS LASERS 


Leningrad OPTIKA I SPEKTROSKOPIYA in Russian Vol 46 No 3, Mar 79 pp 543- 
549 manuscript received 17 Oct 77; in final form, 11 Oct 78 


LEVIN, M, B,, LESHCHINER, M, YE,, 
SLIVKA, L, K, and CHERKASOV, A, 5S, 


MATYUSHIN, G, A, PODGAYETSKIY, V. M 


[Abstract] The Liquid filters used to cool flash lLamp-pumped lasers and 
filter out the short-wave component of the flash radiation reduce pumping 
in many cases due to spectral overlap of the absorption of the filter 

with the absorption of the active medium, The use of liquid luminescent 
Lilters simultaneously protects the active medium and increases excitation 
dwe to the reradiation of a portion of the energy absorbed by the filter 
in the longer wave length area of the spectrum, To bring some order to 
this generally contused area, the authors have developed an engineering 
method of numerical estimation of the change in pumping of an active 











medium to be expected when Luminescent filters are used in place of 
passive absorbing filters; the equations are experimentally verified, 
When luminescent dye No 1351 is used, lasing energy is increased by 

20% (the calculated improvement is 301), 2s compared with 4 non- 
luminescent Light filter, Selection of iuminescent filter materials 
could yield still greater improvements in pumping efficiency, Figures 4; 
references li: 9 Russian, 2 Western, 


USSR UDC 621 .373.8.038 .825 
LASER PHOSPHATE GLASSES (A SURVEY) 


Moscow KVANTOVAYA ELEKTRONIKA in Russian Vol 6 Ne 4(82), Apr 79 pp 66l- 
639 manuscript received 4% Apr 78 


KRAVCHENKO, V,. B, and RUDNITSKIY, YU. P., Institute of Radio Engineering 
and Electronics, Academy of Sciences USSR, Moscow, Institute of Atomic 
tmnergy imeni M, V. Kurchatov, Moscow 


Abstract) The history of development of lasers based on asses activated 
with rare-earth tons is reviewed, An analysis of the data in the litera- 
ture combined with original research has shown that phosphate glasses 

mave the best outlook for use in lasers from the standpoint of intensity 
of optical transitions, width of bands and quantum yield of luminescence, 
An examination is made of the particulars of the structure of phosphate 
glasses and the way that rare-ear’h ions are incorporated into these 
glasses, che thermo-optical and nonlinear optical properties of these 
materials, che spectroscopic and lasing parameters of glasses with Nd 3+ 
and the characteristic’ ‘~wne laser devices based on them, The transport 
and dissipation of the , ‘£ excitation of rare-earth activators in 
the glass, and also the sp... coscopic and lasing parameters of phosphate 
glasses in which Luminescence sensitization is used (Yb?* +E rt, Nd?* + 
Yb’*+). Particular emphasis is given to papers by Soviet researchers, 
especially where a systematic study has been done on the properties of 
phosphate glasses and the physical processes in activated glasses, An 
investigation of the nonlinearity of the index of refraction nj has shown 
that phosphate and fluorophosphate glasses should be particularly ap- 
plicable for laser-driven fusion facilities, Recent research on phosphate 
glasses with a high molar content of P7905 and high activator content in 
vhich concentration quenching of rare-earth ions is attenuated has demon- 
Strated that chese materials have a promising future for use in miniature 
lasers, The possibilities of Yb-Er phosphate glasses are far from ex- 


hausted, and not all paths of sensitization of luminescence of rare-earth 


activators have been utilized, Further research in this field may yield 














Soth better understanding of the physical effects in activated glasses 
id improved laser glasses and systems based on them, Figures 8, 
references 116: 79 Russian, 37 Western, 


USSR UDC 621,375.82 


INVESTIGATION OF THE SPcCTRAL CHARACTERISTICS OF A DYE LASER WHEN LOCKED 
MODES ARSE TRAPPED BY ATOMIC ABSORPTION LINES 


Moscow KVANTOVAYA ELEKTRONIKA in Russian Vol 6 No 4(82), Apr 79 pp 723- 
729 manuscript received 5 May 78; after revision 18 Sep 78 


RUBINOV, A, N., BELOKON', M, V. and ADAMUSHKO, A. V., Institute of Physics, 
Academy of Sciences BSSR, Minsk : 


[Abstract] A weakly absorbing substance with a line spectrum placed in 
the cavity of a dye laser usually produces gaps in the broad emission 
Spectrum, However, it has been demonstrated that when absorption intensity 
is increased, narrow emission lines appear that are attached to the 
absorption lines of the substance placed in the cavity, This effect has 
een interpreted in terms of interaction between the laser and the phase 
lattice that is induced in the absorber by the field of the laser, The 
authors study this effect on the basis of a cw mode-locked dye laser, 
An investigation is made of the mechanism of intracavity capture of the 
laser emission spectrum by the absorption lines of the substance, and also 
the feasibility of spectral tuning of captured emission lines, It is 
shown that a ijye laser with induced mode locking can be used for selective 
intracavity laser spectroscopy when a discharge tube containing neon is 
placed in the cavity, Close to the absorption line of neon \g the band 
of locked modes is captured, stabilized in position and narrowed, It is 
shown that intracavity interaction between the laser emission and the 
light-induced lattice of the index of refraction of the substance placed 
in the cavity leads to self-capture of radiation on two wavelengths that 
are symmetric relative to }§. Due to competion in the active medium, 
only one of the frequencies may show up in lasing. It is shown that the 
Spectral position of the captured frequencies can be varied by chauging 
the concentration of absorbing atoms, and also by means of a longitudinal 
magnetic field applied to the intracavity discharge cell, Tuning the 
emission band of the locked modes of a dye laser could be used for stable 
selective excitation of a given type of isotopes, Figures 4; references 
>: 3 Russian, 2 Western, 








USSR UDC 621.378 .325 


INFLUZNCE THAT MIXING EFFECTS HAVE ON THE ENERGY CHARACTERISTICS Or A 
SELF-CONTAINED CW CHEMICAL HF LASER 


Moscow KVANTOVAYA ELEKTRONIKA in Russian Vol 6 No 4(82), Apr 79 pp 74/7- 
758 manuscript received 25 May 78 


STEPANOV, A, A, and SHCHEGLOV, V, A,, Physics Institute imeni P,. N. 
Lebedev, Academy of Sciences USSR, Mcscow 


\Abstract] A self-contained chemical HF laser of diffusion type is 
calculated on the basis of boundary layer equations, Major emphasis in 
the analysis is placed on the influence of factors that control the 
process of mixing of the gas flows: the space period of the nozzle 
cascade, the ratio between the transverse dimensions of the oxidizer 
and fuel jets, the overall pressure in the flow and the initial tempera- 
ture of the gas jets, The boundary layer approximation with predetermined 
boundary conditions gives more complete information than one-dimensional 
models on the distribution of gasdynamic parameters with respect to 
current in the resonator cavity and on the influence that external 
factors have on the energy ‘haracteristics of the laser, The results 

of this study can be used for practical optimization of the energy 
characteristics of a cw chemical HF laser, Figures 5; references 26: 

13 Russian, 15 Western, 


USSR UDC 621.373.826.038 .822 
SATURATION PARAMETER OF A WAVEGUIDE CO? LASER 


Moscow KVANTOVAYA ELEKTRONIKA in Russian Vol 6 No 4(82), Apr 79 pp 759- 
764 manuscript received 2 Jun 78 


GRIGOR'YANTS, V. V., KUZYAKOV, B, A. and SINITSYN, A. M,, Institute ot 
Radio Electronics, Academy of Sciences USSR, Moscow 


Abstract] An iuvestigation is made of the way that electromagnetic 
raiiation interacts with the active medium of a waveguide gas laser, and 
the influence that this interaction has on the principal Laser parameters, 
Perturbation of the active medium by the radiation field is characterized 
by the saturation parameter of the active medium I, -- the radiation 
intensity that reduces the gain to half the weak-signal value, The 

work is a continuation of the study starved by these authors in the 

Feb 79 issue of “KVantovaya ®lektronika” on the relation between the 











Saturation parameter and other physical characteristics of the wave.juide 
CO? laser, in which analytical expressions were derived for the popu- 
lations of lasing levels and gain. The radial distribuicion of I, is 
determined in a capillary tube at different pressures of the working 
mixture, An analysis is made of the way that the saturation parameter 

and the maximum power density depend on the characteristics of the 

active medium and the laser tube, Comparison of the results with 
experimental data shows that the given relations can be used to design 
waveguide CO? lasers with predetermined parameters. Figures 5; references 
10: 8 Russian, 2 Western, 


USSR UDC 535.375 


INFLUENCE THAT SOME EMISSION PARAMETERS HAVE ON PUMPING WAVEFRONT REVERSAL 
IN A "BRILLOUJIN" MIRROR 


Moscow KVANTOVAYA ELEKTRONIKA in Russian Vol 6 No 4(82), Apr 79 pp 765- 
771 manuscript received 27 Jun 78 

BASOV, N. G., YEFIMKOV, V, F., ZUBAREV, I, G,, KOTOV, A, V,, MIRONOV, 

A, B., MIKHAYLOV, S, 1. and SMIRNOV, M. G,, Physics Institute imeni P. N. 
Lebedev, Academy of Sciences USSR, Moscow 


Abstract] An investigation is made of the influence that geometric, time 
and polarization characteristics of pumping radiation ‘ave on the wave- 
front reversal accompanying stimulated Mandelstam-Brillouin scattering 
with focusing of the stimulating radiation in a "Brillouin" cell containing 
acetone, CCl4, SFg gas or K-8 glass, and also with reversal by a system 
with a light guide containing methane or carbon disulfide, The master 
laser was a standard neodymium glass unit with passive Q-switching and 
mode selection that operated under conditions close to single-mode lasing, 
It was found that wavefront reversal effectively cancels out phase dis- 
tortions of the master laser signal, Depolarization of initiating 
radiation is detrimental to wavefront reversal in the systems considered 
in this research, Figures 5; references 10: 9 Russian, 1 Western, 














USSR UDC 621.378 .33 


A CLOSED-CYCLE CW ELECTRON-BcAM-CONTROLLED CO) LASER 


Moscow KVANTOVAYA ELEKTRONIKA in Russian Vol 6 No 4(82), Apr 79 pp 772- 
781 manuscript received 21 Jul 78 


BASOV, N, G., BABAYEV, I, K., DANILYCHEV, V, A., MIKHAYLOV, M. D., ORLOV, 
V. K., SAVEL'YEV, V. V., SON, V. G. and CHEBURKIN, N. V., Physics Institute 


imeni P, N, Lebedev, Academy of Sciences USSR, Moscow 


[Abstract] The paper gives the principal results of a study of the 
characteristics of the first Soviet closed-cycle cw electron-beam-controlled 
CO» laser, The proposed unit emits on a wavelength of 10.6 pm with 
power of about 10 KW and total efficiency of the installation of about 
57. The energy characteristics of a semi-self-maintained discharge are 
studied in a CO2-N2-He-Xe-CO mixture, It is shown that the addition of 
about 14 Xe to the lasing mixture increases maximum discharge power by 
30-507 as well as raising the emission power and efficiency of the laser 
facility, The use of a catalytic regenerator and small additions of CO 
extend the operating time without changing the gas mixture, Oxygen con- 
tamination of the initial mixture in this case is not a serious problem, 
Figures 7; references 20: 12 Russian, 8 Western, 


USSR UDC 621,.375.826 


A PROPOSAL FOR AN iFFICIENT MULTIMEGAJOULE FREE-ELECTRON LASER AMPLIFIER 
USING NONLINEAR FORCES 


Moscow KVANTOVAYA ELEKTRONIKA in Russian Vol 6 No 4(8-), Apr 79 pp 782- 
788 manuscript received 4 Sep 78 


HORA, H,, BOREHAM, B. W. and HUGHES, J. L., University of New South Wales, 
Kensington, Australia, Australian National University, Canberra, Australia 


[Russian translation from the original English by A, S, Semenov] 


[Abstract] Recent experiments have showa that when a rarefied plasma formed 
in helium at a pressure of less than 10°73 mm Hg is exposed to a focused 
laser beam with intensity of more than 1019 W/cm2, electrons are emitted 
with energy of 90 eV, In this paper it is shown that the inverse process 
can be used to achieve amplification by injecting electrons into an 

intense laser bean, The resultant free-electron laser amplifier does not 
require any magnetic field; the operation is due only to the interaction 


10 











between the laser pulse and the injected electrons, A version of the 
proposed device is considered with multiple-pass excitation of the laser 
pulse using an aijaptive mirror, This design shows great promise in the 
sense of total optimization and production of megajoule output with high 
pulse recurrence rate, Since the new system will be more efficient on 
long wavelengths, operation is analyzed with input of a C08 laser pulse 
with energy of 300 J focused to a flux density of only 101! W/cm? in the 
interaction space, It is shown that output pulses could be realized with 
energy of 300 kJ in 5000 passes over a period of 5 ms with pumping 
efficiency of more than 50%. The proposed laser amplifier should be 
applicable in laser fusion facilities, Figures 3; references ll: 2 
Russian, 9 Western, 


USSR UDC 621.385 .832 .42:621 .378 .35:621.315 .592 


INFLUENCE THAT THE ELECTRON BEAM SCANNING RATE HAS ON THE OUTPUT PARAMETERS 
OF A LONGITUDINALLY PUMPED SEMICONDUCTOR LASER 


Moscow KVANTOVAYA ELEKTRONIKA in Russian Vol 6 No 4(82), Apr 79 pp 789-796 
manuscript received 9 Feb 78; after revision 10 Oct 78 

ANDREYEV, I, N,, BOGDANKEVICH, 0. V., GUSHCHIN, M, V., MEYEROVICH, G, A, 
and ULASYUK, V. N,, All-Union Scientific Research Institute of the Metro- 
logical Service, Moscow 


{Abstract} The paper gives the results of theoretical and experimental 
studics of che factors that influence the efficiency of a semiconductor 
laser with longitudinal pumping by continuous scanning of a laser target 
surface with a beam of fast electrons, The thermal state of the laser 
target is analyzed with respect to the temperature of the coolant, It is 
shown that for CdS with typical pumping parameters the temperature gradient 
over the excited region in the scanning direction amounts to 7-104 K/cm, 
Experiments were done with a CdS laser target grown from the gas phase 

on a leucosapphire substrate, The side facing the electron beam was 
coated with an opaque reflecting layer, and the opposite side had a 
dielectric coating with 90% reflectivity, The substrate was cooled with 
liquid nitrogen, it was found that two mechanisms participate in the 
lasing process: radiative annihilation of an A-exciton with emission of 

a longitudinal optical phonon, and radiative recombination of electron- 
hole plasma, The pumping electron beam produces nonuniform distribution 
of excitons and nonequilibrium carriers with respect to depth and cross 
section of the active medium, As a result of pulse heating and the com- 
petition and interchange of the lasing mechanisms, there is a considerable 
reduction of the emission power in the quasi-cw pumping mode, It is 


Ll 








concluded that scanning rates should be increased for television ap- 
pli-ations, Figures 5; references 14: 13 Russian, 1 Western, 


USSR UDC 621.382 .3 


INFLUENCE THAT THE WIDTH OF THE ACTIVE REGION OF SEMICONDUCTOR INJECTION 
LASERS BASED ON GALLIUM ARSENIDE HAS ON THE SINGLE-FREQUENCY LASING 
MODE 


Moscow KVANTOVAYA ELEKTRONIKA in Russian Vol 6 No 4(82), Apr 79 pp 797- 
802 manuscript received 17 Oct 78 


MOLOCHEV, V. I,, NARZULLAYEV, K, N., NIKITIN, V, V., PETROV, A, I. and 
SEMENOV, A, S,., Physics Institute imeni P., N, Lebedev, Academy of 
Sciences USSR, Moscow 


[Abstract] Experimental studies are done on the radiative characteristics 
of single-channel injection lasers operating in the cw mode at 77 K, More 
than 100 lasers were studied with width of the active region ranging from 
1.5 to ll um, The studies covered the effect that the width of the active 
region has on such laser characteristics as threshold current, efficiency, 
power and emission spectrum, and the distribution of radiation in the near 
and tar zones, It is shown that a structure with good waveguide properties 
and low leakage currents can be produced by using bilateral horizontal 
limitation of the active region with Layers of solid solution of Ge-doped 
Al,Ga;_,As, The threshold, spectral and current-power characteristics of 
emission were studied, and it was shown that these lasers operate with a 
Single longitudinal mode over a wide range of injection currents, The 
maximum emission power in the one-frequency mode reached more than 100 oW 
(in both directions). One-frequency lasing is disrupted and multimode 
emission ~~ at an emission power density in the channel of the order 

of (1-2)-102 W/cm2, The authors thank N. G, Basov for interest in the 
work, I. A. Poluektov for taking part in discussing the results, 0. V, 
Bogdankevich for the opportunity of working with a microanalyzer, and A, P, 
Lytkin for assistance with the experiment, Figures 7; references 12: 

8 Russian, 4 Western, 
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USSR UDC 66.092 


SEPARATION OF ISOTOPES BY THE METHOD OF MANY-PHOTON DISSOCIATION OF 
MOLECULES USING POWERFUL CO? LASER EMISSION, II, PERIODIC PULSED CO? 
LASERS 


Moscow KVANTOVAYA ELEKTRONIKA in Russian Vol 6 No 4(82), Apr 79 pp 81l- 
822 manuscript received by the editors of “Atomnaya energiya” 21 Apr 78, 
by the editors of "Kvantovaya elektronika"™ 21 Nov 78 


BARANOV, V. YU., VELIKHOV, YE. P., KAZAKOV, S, A,, MALYUTA, D. D., MEZHEVOV, 
V. S., NIZ'YcV, V. G., PIGUL'SKIY, S, V., PIS'MENNYY, V. D. and STARDUBTSEV, 
A. I., Institute of Atomic Energy imeni I. V. Kurchatov, Moscow 


[Abstract] The authors discuss the physical problems that arise in the 
development of periodic pulsed CO? lasers, as well as ways to improve 

laser efficiency, One of the most serious problems that arises in de- 
Signing such lasers is the restriction on the pulse recurrence rate, 

The value attainable in experiments is less than the limiting value = 
v/b, , where v is the gas flowrate in the interelectrode space, and ba is 
the width of the electrodes, Experiments are done to study the physical 
effects responsible for this limitation: expansion of the gas heated by 
the cischarge with consideration of diffusion of impurities and heat 
conduction, equalization of gas density in the boundary layer, and acoustic 
effects that lead to shock waves, The characteristics of lasers at pulse 
recurrence rates close to the Limiting value are analyzed, The paper also 
describes the "Dyatel"” facility, a laser installation with average emission 
power of 1,2 kW designed for experiments on isotope separation, Figures 9; 
references 15: 7 Russian, 8 Western, 


13 











USSR UDC 66,092 


SEPARATION OF ISOTOPES BY THE METHOD OF MANY-PHOTON DISSOCIATION OF 
MOLECULES USING POWERFUL CO? LASER EMISSION, III, INVESTIGATION OF THE 
PROCESS FOR ISOTOPES OF SULFUR AND THE SF¢ MOLECULE 


Moscow KVANTOVAYA ELEKTRONIKA in Russian Vol 6 No 4(82), Apr 79 pp 823- 
832 manuscript received by the editors of "Atomnaya energiya" 6 Mar 78, 
by the editors of "Kvantovaya elektronika"’ 2 Nov 78 


BARANOV, V. YU., VELIKHOV, YE. P., KAZAKOV, S.A,, KOLOMIYSKIY, YU. R,, 
LETOXHOV, V. S., PIS'MENNYY, V. D., RYABOV, YE. A and STARODUBTSEV, A, IL., 
Institute of Spectroscopy, Academy of Sciences USSR, Moscow, Institute of 
Atomic Energy imeni I, V. Kurchatov, Moscow 


[Abstract] A CO? laser with average power of up to 1 kW and pulse recurrence 
rate of 150 Hz is used in experiments on heating of irradiated gas and the 
influence that this has on selectivity and rate of dissociation, The model 
object for studying the process of isotope separation was the SFg molecule 
with natural sulfur isotope content of 4.2% 345 and 95% 32S. Enrichment 
was in the direction of 34S with dissociation of 32SFg. An investigation 
was made of the influence that pulse recurrence rate had on the number of 
molecules dissociated and selectivity, The aumber of pulses was held 
constant, and the initial gas pressure and pulse duration were varied, It 
was tound that high-power lasers can be used for isotope separation on an 
industrial scale, The resultant heating of the gas is insignificant, and 
has no effect on the parameters of the separation process, In the experi- 
ments, enrichment of the gas with 345 was done in a closed process with 
removal of dissociation products after each exposure, A light guide im- 
proved the degree of utilization of laser energy as compared with lens 
focusing, Productivity can be further increased by raising the pulse 
energy and by using two-frequency lasers, Figures 9; references 8: 

4 Russian, 4 Western, 


USSR UDC 621.373 826.038 .823 


CONCERNING THE EMISSION SPECTRUM OF A CF4 LASER IN THE 16 ym REGION WITH 
PUMPING BY A CO2 LASER 


Moscow KVANTOVAYA ELEKTRONIKA in Russian Vol 6 No 4(82), Apr 79 pp 84l- 
84% manuscript received 1 Jul 78; after revision 12 Sep 78 


LOSKO, V. V., Institute of Spectroscopy, Academy of Sciences USSR, Moscow 


[Abstract] The author proposes a fundamentally new identification of lasing 
transitions in the CF4 molecule based on analysis of experimental data in 
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the literature of emission frequencies of a CF, laser with pumping by 
various lines of a CO? laser. The resultant data show that processes 

of relaxation play an unimportant parc in formation of the emission 
Spectrum of known CF4 lasers, It is found that weak transitions play 

an appreciable part with a change in rotational angular moment (4R=+l1, +2) 
in excitation and radiation of the CF4 molecule, The emission spectrum 
ot the CF, laser is interpreted in terms of a model of bound transitions 
without the participation of states populated in the process of rotational 
relaxation, The author thanks V. S. Letokhov for interest in the work, 
and I, N, Knyazev for useful discussions, Figures 2; references 97: 95 
Russian, 2 Western, 


USSR UDC 621.378 .325 


STIMULATED EMISSION AND AMPLIFICATION OF SUB-PICOSECOND PULSES IN A Cw 
DYt LASER WITH PASSIVE MODE LOCKING 


Moscow KVANTOVAYA ELEKTRONIKA in Russian Vol 6 No 4(82), Apr 79 pp 848- 
850 manuscript received 28 Jun 78 


MATVEYETS, YU, A, and SEMCHISHEN, V, A., In citute of Spectroscopy, Academy 
of Sciences USSR, Moscow 


[Abstract] A report on stimulated emission of a continuous train of pulses 
as short as 0,4 ps, Limited by the width of the lasing line, with power 

of several tens of watts on a dye laser, and subsequent amplification of 
isolated pulses to several kilowatts, The configuration of the three- 
mirror cavity was designed to compensate for astigmatism of a freely 
discharged jet of a solution of Rhodamine 66 and DODCI (3,3'-diethyloxadi- 
carbocyanine iodide) in ethylene glycol at the focus of a mirror at the 
Brewster angle, The beam was coupled out through a flat mirror with 27 
transmission on 600 nm, The emission spectrum was tuned by rotating a 
quartz plate in the optical cavity, The tuning range was from 590 to 610 
nm, Pumping was by an argon laser, For subsequent amplification, the 
pulses were diverted to a cell containing a solution of Rhodamine 66 in 
ethanol, Pumping of the amplifier was by a nitrogen laser with pulse 
recurrence rate of LOO Hz and pulse power of 30 kW, The authors thank 

V. S, Letokhov and P, G. Kryukov for constant interest in the work and 
constructive criticism, and Ye, B. Berik for assisting with the work, 
Figures 3; references 6 (Western). 
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USSR UDC 021 .378 .325 
STIMULATED EMISSION OF MICROSECOND PULSES IN A RING LASER 


Moscow KVANTOVAYA ELEKTRONIKA in Russian Vol 6 No 4(82), Apr 79 pp S$5l- 

852 manuscript received 20 Oct 78 

ARSEN'YEV, V. V., MATVEYEV, I. N., STEPANOV, A. N. and USTINOV, N. D, 
[Abstract] A ring laser is proposed with electro-optical feedback in which 
the influence of delay of the negative feedback signal with respect to 

the initiating light wave is eliminated by using a traveling-wave mode 

in the cavity. In this way the times of arrival of the feedback signal 

and the corresponding light wave at the light shutter are matched, which 
eliminates the troublesome spike on the leading edge of the lasing pulse, 
This mode of operation also eliminates competition between traveling waves 
in the cavity, and consequently obviates the need for using a large number 
of transverse modes to form a smooth peak on the microsecond laser pulse 
produced by the proposed ring laser. Emission divergence was lens-corrected 
to about 3-4' with a pulse recurrence rate of 1-3 Hz, The spectral width 


»£ the laser emission was 0,05-0.1 A. Figures 2; references 3: 2 Russian, 
| Western, 


USSR UDC 621.378 .325 


CONCERNING THE INFLUENCE OF THERMAL NONLINEARITY ON SPATIAL COHERENCE OF 
A LASER BEAM IN A RANDOMLY NONHOMOGENEOUS MEDIUM 


Moscow KVANTOVAYA ELEKTRONIKA in Russian Vol 6 No 4(82), Apr 79 pp 853- 
855 manuscript received 27 Apr 78 


BELEN'KLIY, M, S, and ZEMLYANOV, A, A., Imstitute of Optics of the Atmosphere, 
Siberian Department, Academy of Sciences USSR, Tomsk 


‘Abstract] An examination is made of the influence that thermal non- 
linearity has on the spatial coherence of laser emission propagating in 

a medium with random inhomogeneities, The equation for the mitual co- 
herence of the radiation field is solved with the assumption that the 
nonlinear part of the permittivity of the medium depends only on the 
average intensity of the beam, The resultant expression shows that the 
radius of coherence of the radiation field depends not only on the turbu- 
lence conditions of propagation and the diffraction parameters of che 
beam, but also on the ratio of longitudinal coordinate to the self-stress 
leneth, Thermal nonlinearity of the medium causes additional curvature 
of the average wavefront of the beam (acts like a defocusing lens), and 
this increases the radius of coherence, Figures 3; references 8 (Russian). 
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USSR UDC 621.378 .826 


INFLUENCE THAT SELF-RADIATION HAS ON THE DEVELOPMENT OF IONIZATION IN- 
STABILITY OF A SEMI-SELF-MAINTAINED DISCHARGE THAT PUMPS EXCIMER LASERS 


Moscow KVANTOVAYA ELEKTRONIKA in Russian Vol 6 No 4(82), Apr 79 pp 859- 
861 manuscript received 26 Sep 78 


RAKHIMOV, A. T, and SUYETIN, N. V., Scientific Research Institute of 
Nuclear Physics, Moscow State University, Moscow 


[Abstract] When lasing is realized on excimer molecules in a plasma that 
is the working medium of the laser, the ionization of excited atoms and 
molecules by electrons is accompanied by photoionization from these excited 
States, This process may have a considerable influence on the nature 

of development of ionization instability in excimer lasers with pumping 

by combined stimulation using a semi-self-maintained discharge, The 
authors evaluate the rate of production of electrons in a plasma due to 
photoionization of excited atoms and molecules based on Xep and Kr 

excimer lasers, and compare the results with impact ionization of the 

Same states by electrons, As a result of the analysis it is concluded 

that accounting for the influence of radiation in the plasma of semi- 
selt-maintained discharges under certain conditions leads to a considerable 
change in evolution of the concentrations of various plasma components, 
Thus self-radiation of the medium may have a considerable effect on 
development of ionization instability in the plasma of a semi-self- 
maintained gas discharge that stimulates excimer lasers, Figures 2; 
references 1l: 6 Russian, 5 Western, 


USSR UDC 621.378 .826 
TEMPERATURE DEPENDENCE OF THE EFFECT OF KINETIC COOLING 


Moscow KVANTOVAYA ELEKTRONIKA in Russian Vol 6 No 4(82), Apr 79 pp 862- 
864 manuscript received 28 Jul 78 


VARAKIN, V, N,, GORDIYENKO, V. M, and PANCHENKO, V. Ya., Moscow State 
University imeni M, V. Lomonosov 


[Abstract] A theoretical investigation is made of the temperature de- 
pendence of the kinetic cooling effect under the action of CO? laser 
emission, It is found that in pure CO? cooling takes place only at 
temperatures above 150 K, i.e, the effect has a temperature threshold, 
The value of this threshold for an arbitrary ratio of components in a 
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CO»-N> mixture cannot be stipulated due to a lack of data on the Cime of 
relaxation of the level CO7(010) in collision of N2 and CO? molecules 

for .emperatures below 300 K, The kinetic cooling effect disappears when 
pure CO? is heated to 400 K. This upper limit increases to 1100 K when 
the CO2-N> mixture contains a CO? concentration of 0,01. Figure ) 
references 8: 5 Russian, 3 Western, 


USSR UDC 621 .378+53 .082 .5 


WAVecFRONT INSTABILITY OF LODINE LASER EMISSIONS AND DYNAMICS OF THE 
DEVcLOPMZNT OF OPTICAL INHOMOGENEITIES IN THE LASER MEDIUM 


Moscow KVANTOVAYA ELEKTRONIKA in Russian Vol 6 No 4, Apr 79 pp 875-878 
manuscript received 18 Oct 78 


ZUYEV, V. S., NETEMIN, V. N, and NOSACH, O, YU., Physics Institute imeni 
P, N, Lebedev, Academy of Sciences USSR, Moscow 


[Abstract] An examination is made of the possible mechanisms responsible 
for small-scale optical inhomogeneities with transverse dimensions of 
about 0.04 cm and dimensions along the laser axis of about 60 cm that 
arise during stimulated emission in the active region of iodine photo- 
dissociation lasers with pumping by ultraviolet radiation of open electric 
discharges, It is shown that defocusing self-stress of light takes place 
in such Lasers as a result of a closed chain: light - chemical reaction - 
gasdynamic perturbation - light, Because of the lag in response of the 
medium, parametric pumping of small-scale optical inhomogeneities is 
possible, The conditions are determined under which an analogous effect 
could be observable in other kinds of lasers as well, It is shown that 
small-scale optical inhomogeneities should not arise u ler conditions of 
inversion storage and short-pulse amplification, Emission wavefront 
instabilities may also arise in other types of lasers where heat release 
depends on the intensity of stimulated emission, such as electron-beam- 
controlled CO? lasers, chemical lasers and the like, The authors thank 

V., A, Katulin, K, S, Korol'kov, Ye, P, Orlov and Yu. Yu, Stoylov for 
useful discussions and assistance with the work, Figures 2; references 

3 (Russian), 
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Nuclear Physics 


USSR UDC 533.9 
CONFERENCE ON PLASMA PHYSICS AND NUCLEAR FUSION 

Moscow VESTNIK AKADEMII NAUK SSSR No 4, 79 pp 105-110 

RABINOVICH, M, S., doctor of physical and mathematical sciences 


[Abstract] This is a report on the Eighth International Conference on 
Plasma Physics and Controlled Nuclear Fusion, held in Innsbrueck (Austria) 
in 1978 under the aegis of the International Atomic Energy Agency (IAEA). 
More than 30 tokamaks are now operating in 9 of the world's countries and 
recent accomplishments in reaching higher plasma temperatures provide a 
solid physical foundation for expecting that the first pilot thermonuclear 
experiment will be carried out during 1982-1983. Experiments are under 
way in the USSR to develop more effective methods for plasma heating in 
the tokamak, such as the millimeter wave heating method based on the use 
of gyrotrons, the adiabatic method, based on the increase in plasma 
temperature with a sufficiently rapid increase in magentic field; and 
methods based on heating the plasma by means of electromagnetic waves in 
various ranges, with the aid of various types of resonances, The USSR 
proposed the construction of an international reactor-tokamak, which was 
approved by the IAEA and the United States, Currently an alternative to 
the tokamaks is represented by open magnetic systems, asymmetric toroidal 
systems, pulsed magnetic systems, and inertial (laser, electron-beam) 
controlled fusion, The Conference showed that major advances have been 
achieved in understanding the processes that occur during the interaction 
of powerful laser radiation with matter, as well as in the development o. 
complex (including cryogenic) fusion targets, The Innsbrueck Conference 
was attended by delegations from the USSR Academy of Sciences and the 
State Committee for the Utilization of Atomic Energy, which presented about 
30 papers, The Soviet thermonuclear program was represented broadly, 

The research under way in Soviet tokamaks and open systems into electron- 
based controlled nuclear fusion and stellarators continues to play the 
leaiing role in the world, The situation is considerably worse as regards 
the development of new facilities and certain diagnostic metrological 
studies of plasma paraneters, The scientists and experts are directly 
facing the question of the next large step on the path toward the 
establishment ox a fusion power plant, 
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USSR 
RELA” (VISTIC INCREMENT OF PRIMARY IONIZATION IN NOBLE GASES 


Moscow ZHURNAL EKSPERIM:NTAL*NOY 1 TEORETICHESKOY FIZIKI in Russian Vol 76 
No 4, 79 pp 1274-1280 manuscript received 4 Sep 78 


ASOSKOV, V, S., BLAZHENKOV, V. V., GRISHIN, V. M., YERMILOVA, V. K., 
LOTENKO, L. P., MERZON, G. 1, and PERVOV, L. S., Physics Institute imeni 
P. N, Lebedev, USSB Academy of Sciences 


{Abstract] The increase in the number of ionizing collisions of relati- 
vistic charged particles in gases (the so-called relativistic increment 
in primary ionization) can be used for particle identification in experi- 
ments in high-energy physics. By contrast with total ionization, the 
fluctuations of primary ionization are of a pucely Poisson-law nature, 
which is of advantage to measurements, In this connection, a systematic 
study of relativistic increment of primary ionization in gases «‘th 
various atomic numbers was undertaken (preliminary findings of the study 
were published earlier--see Asoskov et al., "Kratkiye soobshcheniya 
pofizike, FIAN,” No 5, 1978, p 187). Measurements of the increment were 
performed in pure noble gases He, Ne, Ar, Kr, Xe as well as in a mixture 
of 307% He + 70% Ne, by a technique developed by the authors (Asoskov et al., 
FIAN Preprint No 45, 1975 and ZNETF, 73, 146, 1977) and based on the use 
of a low-pressure spark chamber with wire electrodes, The experimental 
findings agree with the predictions of the theory of ionizing collisions 
of relativistic ch**ged particles (predictions allowing for the effect of 
polarization of the medium) and demonstrate the applicability of that 
theory to calculations of primary specific ionization in noble gases, 
Figures .; references 19: 9 Russian, 10 Western, 
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Optics and Spectroscopy 


USSR UDC 548 .0:535.2 
INTERNAL CONICAL REFRACTION OF BEAMS OF LIGHT 


Leningrad OPTIKA I SPEKTROSKOPIYA in Russian Vol 46 No 3, Mar 79 pp 505- 
510 manuscript received 26 May 77 


KHATKEVICH, A. G. 


[Abstract] A study is made of the propagation of beams of monochromatic 
light in the direction of the optical axes of a crystal based on a method 
used earlier to study the propagation of beams in directions not agreeing 
with the optical axes, and external conical refraction in a gyrotropic 
medium, The analysis is based on an expression for the vector amplitude 
of electric inductiun of narrow beams of monochromatic arbitrarily polarized 
emission in a traasparent anisotropic medium, The method of reverse 
Fourier transformation is used to derive the Green's function for the 
equation that defines the change in amplitude of the beam, It is shown 
that the diffraction cone is elliptical in magnetic dielectrics, An 
expression is given for the curvature of the surface of th: wave vectors 
that defines the spreading of beams in crystals and slicws the limits of 
applicability of the plane-wave approximation. It is shown that a third- 
order equation describes the beam amplitude for propagation in the direction 
of the axes, This propagator is solved for nonmagnetic dielectrics in 
cylindrical coordinates, Normal incidence of a beam of elliptically 
polarized radiation from an isotropic medium into crystals is studied, 
Contrary to the plane-wave theory, a slightly diverging, linearly polarized 
beam of radiation is found to propagate not along a given generatrix of a 
cone of rays, but rather in the direction of almost all generatrices of 

the cone, This excludes the possibility of practical application of the 
phenomenon of conical refraction for scanning of radiation by changing the 
direction of polarization, References 13: 7 Russian, 6 Western, 


USSR UDC 535 .37-32 


STUDY OF THE VACUUM ULTRAVIOLET RADIATION SPECTRA OF A SUPERSONIC JET 
OF AN Ar-Kr GAS MIXTURE EXCITED BY AN ELECTRON BEAM 


Leningrad OPTIKA I SPEKTROSKOPIYA in Russian Vol 46 No 3, Mar 79 pp 43l- 
439 manuscript received 20 Jun 78 


BERKHOVTSEVA, E, T, and OVECHKIN, A, YE. 


|Abstcact] A detailed study is presented of the vacuum ultraviolet spectra 
of a supersonic jet consisting of a mixture of Ar and Kr as a function of 
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the puase composition of the jet and the content of impurities. The 
studies establish the nature of the radiators, the proc’ss by which Chey 
are excited by electrons, as well as the type of transicions which deter- 
mine the emission of the atomic and molecular vacuum ultraviolet spectra 

of jets of mixtures of Ar and Kr. The experiments were conducted on an 
installation in which a supersonic jet of gas formed by a conical cozzle 
flows into 4 vacuum chamber and is pumped out by a cryogenic pump covuled 
with Liquid hydrogen, The jet intersects an electron bean with an energy 
of ome KeV and a current density of 0.15 A/cm at a distance of 5 mm from 
the mozzle exit cross section, The spectrum is recorded in the }] ,000- 

2 ,300 A band by a monochromator with a resolution of at least 1 A. Emission 
Spe.tra were analyzed for gas temperatures of 450, 360, 310, 2600, and 185 
K, At 360 K, aggregates of atoms--relatively light clusters--begin to 
show up in the gas jet, When this happens, electron energy may be trans- 
ferred to the impurity atoms not only from atoms of argon, but also from 
vibrationally excited diatomic argon molecules that arise when ... 

electrons interact with the relatively light clusters, At gas temperatures 
below 360 K, the gas matrix of the jet contains relatively heavy clusters 
(310 K), Liquid droplets (260 K) and microcrystals (185 K). In the case 

of microcrystals, impurity luminescence centers may form in solid solutions 
of Ar-Kr with a difference in relaxation of the medium around the im- 
purity center, At impurity concentrations of 0.1% or less, excitation is 
transferred from the argon matrix to krypton chiefly by free excitons, 

At concentrations in excess of 1% when the distance between capture 

centers does not exceed two lattice constants, excitation may be transferred 
from local luminescence centers, Experiments show that the concentration 
behavior of emission spectra is similar at gas temperatures of 310 and 

260 K to that at 125 K, indicating that the excited states in microdroplets 
and relatively heavy clusters are populated by the same processes as in 
microcrystals, As the temperature increases, a redistribution of intensity 
is observed in the continua emitted by the condensed and gas phases. This 
can be attributed to the reduction in condensed material in the jet as the 
gas temperature rises at the nozzle inlet, Figures 4; references 16: 

5 Russian, 11 Western, 
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USSR UDC 535.317.1 


IMAG= RECONSTRUCTION FROM LARGE HOLOGRAMS 


Leningrad OPIIKA I SP&eKTROSKOPIYA in Russian Vol 46 No 3, Mar 79 pp 550- 
552 manuscript received 17 Jul 78 


GAVRILOV, G. A., CHEBERYAK, M, S. and CHERIYKH, D. F. 


[Abstract] The purpose of this article is to draw attention to the 
particular need to eliminate such defects in holographic recording 
.2terials as nonuniform emulsion thickness, deformation, variations from 
flatness and nonuniformity of glass substrates in the recording of low- 
frequency holograms, and to note several ways in which the influence of 
such defects can be reduced in many cases, The influence of phase defects 
in the recording material on image quality can be reduced by image 
reconstruction from reduced copies of holograms, produced in incoherent 
light. This allows the reproduction of images of rather good quality 
from low-frequency holograms recorded on ordinary commercial photographic 
materials, A diagram is presented of a simple optical system for the 


production of a reduced hologram copy. Figures 3; references 8: 4 Russian, 
4 Western, 














Optoelectronics 


USSR UDC 666.22: [541 .6+535 212] 
PROPERTIES OF LITMO QUARTZ PHOTOCHROMIC GLASS 


Leningrad OPTIKA I SPEKTROSKOPIYA in Russian Vol 46 No 3, Mar 79 pp 599- 
600 manuscript received 12 Jul 77 


ZEMSKIY, V, I, and MESHKOVSKIY, I. K. 


[Abstract] Results are presented from preliminary studies of some of 
the spectral-kinetic characteristics of quartz photochromic glass type 
KFS LITMO produced at the Leningrad Institute for Precision Mechanics 
and Optics (LITMO). The specimens were polished plates 0.2-1 mm thick 
containing about 90% Si0?. The photochromic properties were provided by 
introduction of AgCl to the quartz matrix. The absorption of the glass 
increases smoothly with increasing energy of light quanta, reaching its 
maximum in the ultraviolet range of the spectrum, The variation of 
absorption with wave length is not as extreme as that of AgCl emulsion 
layers, due to the greater dispersion of the AgCl particles in the KFS 
than in emulsions, KFS has good thermomechanical characteristics and 
can withstand repeated thermal shocks from 500 C to liquid nitrogen 
temperatures and back, It is thus a very promising material for the 
creation of devices for displaying and processing optical information, 
Figures 3; references 4 (Russian), 





USSR UDC 535 .36,01 


THEORETICAL MODEL OF DYNAMIC SCATTERING OF LIGHT IN NEMATIC LIQUID 
CRYSTALS 


Leningrad OPIIKA I SPEKTROSKOPIYA in Russian Vol 46 No 3, Mar 79 pp 532- 
536 manuscript received 1 Fet 78 


BABAK, E. V., LEBEDEV, V. I, and TOMILIN, M, G, 
[Abstract] It is too great a simplification to consider the process 

otf dynamic scattering in a liquid crystal as diffraction scattering 

of light on discrete spherical particles, since this assumption distorts 
the physical nature of dynamic scattering, In this analysis of the 
process, it is assumed that at a homogeneous temperature, the jump in 
the index of refraction arising within the crystals is explained by 

the fact that the electric field applied to the crystal causes the 
molecules to twist into vortices, causing, in turn, averaging of the 
index of refraction over time, Thus, the perturbed layer formed in 
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the LCD has an index of refraction different from that of the liquid 
crystal substance not participating in the movement, An equation is 
presented which describes the autocorrelation function after transmission 
of a Light wave through a liquid crystal. This relation is also the 
frequency-contrast characteristic of the LCD for a plane wavefront. This 
equation is valid for single-layer microturbulence, However, it is 
experimentally demonstrated that the relation remains the same for 
several layers, Figures 2; references 8: 5 Russian, 3 Western, 


USSR UDC 535.24 


THE PECULARITIES OF MEASUREMENT OF THE RADIATION FLUX OF LIGHT-EMITTING 
DIODES BY MEANS OF A PHOTOMETRIC SPHERE 


Leningrad OPTIKA I SPEKTROSKOPIYA in Russian Vol 46 No 3, Mar 79 pp 515- 
523 manuscript received 13 Feb 78 


SAKHNOVSKIY, M, YU., GUMINETSKIY, S. G., KRAVTSOV, V, YE,, KUENETSOV, 
V. I., LOVINSKIY, L, S, and MARCHUK, YA, P, 


[Abstract] A photometric sphere can be used for measurement of the fluxes 
emitted by LED's, but some systematic errors arise, caused primarily by: 
losses of radiant flux due to multiple reflection on the surfaces of the 
sphere; changes in optical properties of the surfaces; heterogeneity of 
the sphere and its internal coating; variations in angular sensitivity 

of the photosensor; and the fact that the internal coating of the sphere 
is not a true Lambert scattering surface, which is considered ideal, 

These errors are quantitatively estimated by studying the process of 
formation of the light field within a photometric sphere for this case 

in detail, The study indicates that high accuracy requires that a 
comparison circuit be used, and that the inner surface of the sphere be 
covered with a coating of BaSO, with polyvinyl alcohol, A diagram of 

the location of the apertures producing the greatest accuracy is presented, 
Figures 6; references 12: 10 Russian, 2 Western, 
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USSR UDC 772.99:681.14 
TRAD SIENT OPTICAL STORAGE IN A LITHIUM NIOBATE CRYSTAL 


Moscow KVANTOVAYA ELEKTRONIKA in Russian Vol 6 No 4(82), Apr 79 pp 833- 
836 manuscript received 5 Jul 78 


BARKAN, I. B,, VOROB'YEV, A, V. and MARENNIKOV, S, 1., Institute of Thermal 
Physics, Siberian Department, Academy of Sciences USSR, Novosibirsk, 


Novosibirsk State University 


[Abstract] An investigation is made of the way that processes of formation 
and relaxation of phase holograms in iron-doped LiNbO3 depend on time, 
temperature and concentration, Diffraction efficiency, dispersion, angular 
and spectral selectivity (resolution) were measured on the simplest volume 
phase holograms, It was found that holographic recording time is determined 
by the space charge accumulation time, If the recording time is much less 
than the relaxation time of the hologram, the sensitivity of the crystal 

to recording is independent of temperature up to 300°C, Storage time 
depends on temperature and dopant concentration, At iron concentrations 

of less than 0,01 wt.%, storage time of lithium niobate holograms may 

be several months, Longer storage is possible with thermal fixation, 

The diffraction efficiency of holographic interference-pattern gratings 
with thickness of 14 mm was 70% for a period of 1,93 pm, and 68% for a 
period of 0.75 pm, The respective angular selectivities are 70" and 27". 
For a grating period of 0,69 pm with thickness of 14 mm the diffraction 
efficiency is 65%, angular resolution is 22" + 3" (theoretical value 20") 
and the spectral selectivity is 1,36 + 0.1 A (theoretical value 1.3 &). 

fhe authors thank K, G. Belabayev and V, Kh, Sarkisov for furnishing the 
crystals, Figures 3; references 13: 5 Russian, 8 Western, 
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[Abstract] The excitation of magnetic fields is of interest in astrophysics 
(nature of galactic magnetic fields, sunspot fields, etc.) as well as 

in accounting for the observed excitation of strong magnetic fields in a 
plasma that absorbs intense electromagnetic radiation, In this connection, 
a new collisionless mechanism of spontaneous excitation of magnetic fields 
in a sphere with intense electrostatic oscillations is proposed, This 
mechanism is based on the modulation of the phases of electrostatic oscil- 
lations that accompanies the excitation of magnetic fields, The excitation 
is in the nature of an instability and it persists in the absence of an 
external magnetic field which results in a spontaneous growth of magnetic 
fields from the fluctuational level, It is shown that the excitation of 
magnetic fields occurs at the same time as the development of modulational 
instabilities, and in certain cases just as rapidly, In a sense these 

two processes are inseparable, and in a number of cases the excitation of 
magnetic fields may suppress the further development of modulational dis- 
charges of density and make collapse impossible, Nonlinear self-consistent 
equations for the excitation of magnetic fields that allow for the effect 
of the generation of these fields on electrostatic oscillations are derived, 
It is shown that in plasma at E*/4WnaT< (c4/vpe4)me/my the increment in 
the modulational excitation of magnetic fields roughly coincides with the 
increment in the modulational excitation of concentration inhomogeneities, 
The excitation of both magnetic fields and density inhomogeneities is used 
to satisfy the converse inequality, References 21: 12 Russian, 9 Western, 
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